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(54) SPARE AREA ASSIGNING METHOD FOR OPTICAL RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To dispense with a utility 
such as a defragmentation by deciding the maxium size 
which is usable as an auxiliary spare area and assigning 
the auxiliary spare area while making sizes of increase 
portions changable within the usable size. 
SOLUTION: When a spare area SA-pri to be used when 
a defect is generated in a user area becomes full, a new 
spare area, that is, an auxiliary spare area SA-sup is 
assigned again at the termination of the user area. When 
assigning of the auxiliary spare area SA-sup is executed 
only one time, the size of the area SA-sup is made to be 
the maximum usable size or a size equal to or small than 
this size. In the case of assigning an auxiliary spare area 
SA-sup while dividing it into variable sizes several times 
at necessary times within the usable size, increase 
portions to be extended are not constant sizes and they 
are changed. In this case, after the area extended earlier 
is fully used, a next extended area is activated. 
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z iznm^Tffimzm k> mx&xmz&^x . 
mmx^rmm^mmm^^ x^m^thx^ v?° 
t. 

mx^rmmzwi ^o^xtx^^b tzmm 
t^zMmmiknx^rmmm^xifm* 
[^H2 ] mm^m%v( x^ 
xvmmm (dm a) x^mm^^ xx*%> &z\b 

wmxir^ 

[it^ii3 1 n®x^TimcDpmxxT"/y°&. 
ikj*LZtitzMmnm%^ xftxM&jx^Tim* 1 m 
o ^x&<i t *mm.b -t&mm 1 ^tau^^ta 
§mi^cox^rmmpmx^m. 

m&xMmx^Tffimitzmmx^m^ffimmmx^T 
mmiz i mco^m v^xtzt zmct -r 3 t 

[|f^TS5 ] mWX^TWMcDWmxXTv7 B te. 

&Mztifzmmmttvj xpix\ <mmz:bizm®x 
^rmmtt^^ x^m^xwm-t z\ t znmt 
-t&m i iztmcDmmmfonx^TMmgmxx 

5 <,z$m<vftmmftc7)^Tffimmx?fm« 
[ Hf*£ 7 1 & ^ s&» t sbx^rmmttm *)mxt>tix 
v * & mmmmzx^r mm *%mth &m*± ttzt 
# ^ffiajx^r«^f '1 0 v ->x . 

b. 

%comfet*titimm*fm%^xftT. »^tm 

Zim3mvmx&XTv7b$:&tsZb$:imt~t 

^mmi^cox^rmmmxyjm. 
imsms ] mmx^rmmz i bjwoto mtc 

i%ztLtM^x^m%m®ftxm®x^Tmmz i m*f 

[ mmn 9 ] & ^ t tox^T«sb&*M o ^ fir 

% ^mmx^rmm^m o mx&jr&iz&^x . 
nmx^rmmcomm^m^^ xzmfet&x?- >y r 

b. 

mfcztLfzmmmttyj x\*ix\ immzbiznmx 



[ft^i o ] nmxs<Tmtm$mxi3mte. 
pmxm^mmx^rmm^^mtu^x 9*3 < % 
■oxt>. mmx^TffimttzmKi^x&z b ztmb~ti 
mem 9 tznm^mmmfacox^Tmmm^xifm* 

[0001] 

^cox^rmM^wmx^mzm-r^ . 

[0 0 0 2] 

^IB^t^y-A (WORM) M&J;t«»9j£LTfe 

f4X7bLx\±. mffizsm%3>^?h7 : 4x? (c 

D-RW) ^^RTf^xV i?*nV%,m&T < X? (D 
VD-RAM, DVD-RW, DVD + RW)^i:W 

[0003] ^-tr> ^^o^m^mmmtfAX^ 
ems, ^commn^±. fmco^mxn^fmm^ 

^&m4mcom&^tfw®com&jmbm*^x% 

[0004] -rcoi^^^Sr^fcv^^. z\cogfc 

Ltimim^f^x^coy^^h. ^m. m^&m 
nmzxmmmb Lxmxt o ««»ri^bte'r^ 

[0005] z.ti^ab^ m 1 iz^~t± o iz, ytf A 
X7W-YA vmmxf v - k r *? hmmizxvmm 
mm (dma) jifi, ^^^^KiRism 

&y-ytemmz^-?mm^h*--*f-m 
m b zL-if-mmzxm&m: Lfzbz izmm~t& 
cox^rmmb t,zMit>ti& . 

[0 0 0 6] — — 3«fa^ (MtU\ DVD 
-RAM) Wi0OC?)DMA^|,*\ ^C7)d*>^0« 

$^1TV^ 0 &DMAte-o<^7"nv?^$r9. 
T'3 2-fe^^i:^-l>. tth-h. -o^0 7^lil6 
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*:7?Xfoh<, 

[0 0 0 7] #DMA^l7t37^ (DDS/PDL 
T'n-y^a^) tiDDS (Disc Definition Structur 
e)i;PDLt^, ^DMA^2/D7^ (SDL 
/O^t^a ) teSDLSr^tfo PDL(i»Plf 

[0008] -jfRfl^PDL^ xVX^Mf^MT^ 

r fc ^ Pi -fe ? * K*rjfrr s -k ? ? h ft & . 
[0009] -t^^##{i^Ji^uxb$^ 0 

MX\ P-UXK G.-VXb. G 2 -)JXb(;M$ 

teP-UXMcfgiftU 7*<f X?<07=rV*y bB^N IfcaE 

[0010]-^ SDU^n-y^WJXbfl, 
*&fo*rt&« ^SDLxyb'Jii 02b^^"J;d^. 

[ooii] ?-?mmftcr>xvmm 

[ 0 0 1 2 ] X U 7 XP(S«#P DLM 

?&&(7)JE18*??t l z&WLX7-i?Zmm-&. 3c# 

J»£A9&t?o *f 3HW LfcXPi*?^>WX^ 
T««*tL-^Hl«fc tTlPJ 0^T^oti^ o tit z. 
PDL^P-'JXW! -UXMZZlO^Rg-fc 

[0 0 13] U-7^#tt. ^Pg^^SDL^ 

idt. JL-if-^^^Pfgyny^^^itr^fc. x 

tztix^ziz?-?* %mt & . 

[0014]-^ X^rM^JO^t^MH 



i) t^o. -ttch-h. ±x^Tmmzm^zm*)cD7 £ 

[0015] s.x^Tffimtemwy v 
nx-ww^x t>tiz>m®vh->x , 

(LSN) l«-£&*lTVVSrH. Lfc^ot, ±W 
«0tf> 7 * -V >y Mfc<0«rfc£!l 0 T'^ & <, 

cOJL-if— £4. 7GBi:lT, 2 6MB£fRJ9 
STfcifcfc'CS* 4. 5GBh LT. 145MB£ffJ 

[0 0 16] ZLX, S*^^iS7t-7 7b^:J: 

;b*> s jL-if-fiJ^Oi^|^X ? - b {4g (LSN- 
0) 35*^^<lTV^ifWW-fe^^#^ (PSN) |±, 

7t-77h«PDL iztm zti&xm-tfftex: 

[0017] — iX^Ti^X'J 773^f, ^Jt 

t. m5<?> (b) <?>j:ot,z. mhx^Tffi&*mtr& 

[0018] <;-rz»B^ flffi»^^rfH«<7) 
x^rrn-y^taaiiT^-rSo itui. »x^r 

[0019] Mit£. wmthmmz^-ftf-txtem 
mztixu&m&. ~t%fr°h. m5co (b) coxdiz. 

& \j -Tiamz x -ox ikmmhiix-mz% 

mx\ nv7T4fri*MfaLx*zizmMkt&b& 

Ltiffimxmttzmyu y 9 im&ztih t . m 
mx^ymmzmMz&mLwmittt**^. t& 
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[0020] ZnTfiMtefy >^r-is a y(d^fr 
agmentat ion) CT>£ 0 & 3L— f* >f U T ^ <fc 0 Jff^ L X V * 

fc. flliif* yrA^2com^zhhf-^^-^- 

[0021] -^r. mmx^Tmmz^tb&b^tix^ 
h-^m-^xamm- mt®. 32MB) xmm- 

<D*TA Xwrntittfttf 3 2 M B b $&> $>tlX V i)K 
*<D 3 2 M B J; 0 /hS V vtfvf X#&31 MSi LTS 
Z>z\btf2>hi3hX1b&. Z&Xolz, muttZ—feco 

-y-j xitzmtbx&^fzcoxte. mmx^rmico&m 
*ur. WMA^Tffimizmv^x&zttfT**^. 

[0 0 2 2] t(fie^T^^^X^-^3 

saw trnx^Timtwec* * . 

[0023] L**U ffife<7>T7 7^y-r— i^a ><7) 

4. 7GB) <0<r-*&»& 

*teU1tt&l£ft<n^tb£&b&&. Q^tzQ 
f££&LX?-7%Ati&tsZ\tt l z£^X'fjX7c7)'f 
-?WMW&iptebA,b$zh*) . 7T4!V<r)mki>^. 

[ o o 2 4 ] ^tmxn. mmm^nmx^ 
rmmwA xtf&feztix^cox, ism&s.t^i- 

w%m%m mx^rmm^A xz z<om&&mm- 
&i&m&zt&:^b* x^rmm^mm^ztm-t^ 

%b\ y^f^IfflC»'»l) s 
[0025] 

mm&*m%~?&fz*ht,z%:istit:hcDx\ zcosmz. 

4 £ <&W b -t^ff/ZWWX^T^M £ W\ 9 %X h <T 3&*T* 
[0026] 2fc^cofl&60BW{i. ^ft—ferrtA Xco 
m&L£5 b~t&W®JX^Tffi®WA Xtf*<7) 

mmttx ^^z^m^ztmrnx^rmmt Lxtm? 



hz\b\,zhh. 
[0027] 

mbLxmm*im&&xnyA xzm>. *<mmw& 

XftX\ mMtV>*M X£3S5T§ ZXdtzLX 

mstox^rmmm*) %xiz\t ^hts tot* 
[oo28] wR*Mtt4 xa. xtwmmm (dm 

A) XWmm^A XX'h h^t ifWLt. ti\ £fz, 

mm^mzvA xttMmmm*0*mzXr>rm&* 
iatutiK zt>(,z. mm^m&Axi^ m& 
[zm o %x t>tifzx^rmmwA xiz* otm^< 
mmmfrMx^ &*ft\fmm*v4 x& 
t^- ^ mm $ v ^ti\ cotmmz x^x 

[0029] «|fcV<T««<03^*Cli. filfflnTtg^ 

x^t^x^tm^^ 1 o s i b tm 
£L\,\ tLx. wmx^m^nmx^rmm>^ $>iz 
m&ti&b. iS&miz^ m&Ltewmx-%m%ffimft 
xmmx^rmiz 1 h^»«o ^t-&o tox^t^ 

ftcoimb*fz>z\b&m£U\ 
[0030] ^mcommm^x^rmMwmx^ 
mt. ^mmmzimwzx^rmmm o 

— SW>f X60«9U^T#J 0 S J: 3 fc: Lfc *><W& 

^ j: o < r i . nmx^Tffi.mi.zM ^mx&zt* 
tmb-th. 

[0031] ^micDmmmibcox^Tffimmxjj 
m±. ^nbx^rmm^wi^rnxx^s %<r>x^Tm 

»x^r^c-^w-fx^WD^*cfi , 9^T. n 

[0032] ^mcommuw^x^rmmm^x^ 
mz. : ?*bx'<Tfm*m i o¥xxi$z. zcox^rm 
mmvtz&mi&kitibziz. mmx^rmmzm 
qhzx&xoizl. z&nmx^ymmcomfmmtt 
AxzmzL. z&mm^mb Lti!mftx\ ^e#r 
b itzmmx^rmMz^myA xnmmxm *)^x& 

hcr>Xh->X. %(7M$&rA XcomnfrteM'l^Witiftco 
[0033] 
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A^Tm&W(Xl^ -MbLXfotf&b, 120M 

T*%\,'^%b~m&&-^im&fo&> ztiii. dm 

[0035] ^iSCjt 1 JiD M A&ffcO-plJ*?** . 
Hfc*l] 

S PDL + S SDL ^1 ( 1^S PDL ^1 5. l^S 

sdl^I 5) 

Spdl= (E PDL X4 + 4) +2047/2048 
S S dl= (E SDL X8 + 24) +2047/2048 
ZZX\ S PDL <4PDLxyM;«ratJ#*r&}t«>(Cffiffl 
Sfifc-fe?***. s SDL teSDLxyHj 
3t«Xcffiffl§ii3t-fe^^^, E PDL (iPDLxyhy 
E 8 „ L usDLxyhij<^:m ( tttt. 

PD L i: SD L£^$*U>:£ti5;<7>te? ?COMi 1 6-fe 
^^rjiSi.'f. ^7^PDLC7)^T\ !&V^ SDL^ 

[0 0 3 6] ^CO^l iZXtltf. DMA^MCfa 
T'^l»Xii^l4 5MB ( = 1 2 IMB + a) 

. . s d l i -fe ? *iP&mm&KMtiAm± 

8MBt^^ P D L ? * #«^E&fc£R8£«ti 
lMBt^l»^t, SDL1 ( 1 20MB = 8 

*15)t:PDLH:;^(-lMB) £itl;i££: 1 2 

X. a (aim24MB) ZD\iZ.Z> t 1 4 5 MB h % 

^T««*x-lf««<0tt3 1 0 ¥X tjxh -I t 

[0037] U^'ot, ^--if'-flJ^^ft^ie^ 
*&*4. 7GBT^1 ^X^TfIi^2 6MBi:Sijr> 

^t^t, fflB&x^r^fctTtim&i i 9mb^ 

XW\ 9 *TC 5 £ ifiTZ & . m1£<mc& 1 Tm-i-D MA 

x^t>&« tti, ^A^rmmwj xtz£~?xi>& 
j&m^m%mhx^Tffl&<7>yr4 xtf$&>& <r b &*> 
h« zcD£o%m±mmmt%mm^Tmmftx\ & 
^mzmmx^rmmm*) %x&jm*^<^v><Dm 
imm\,zftwxwm-&. 

[00 38] 



tvfo<ry*M X^Lh X o f>z LXffiWjx^TimZWl r> 

^x&hcoxh&o zcotz, nm^rmmis mm 
«jfg$iM xftximo&mv^x&fr. ^^r^xx 

% i mco^M o sti»^«xv^^ x 

(4, 06coj:d^. «^fiJffl«J16^>fX*fc(«*m 
X£* 1 2 0 MBT&tUT. ^B#^»>^ 

rffi«* i20MBti m<?>*m v^x&zb t?x% 
%>. zLxzvnwjx^TffimzmmLxxvvyym 
^ij-r^#*tf^. i2 0MBiD4^ut^ 
xt' i m<n*m *)^xz>^bhx^h« 

[0039] «^ijm«g^>f Xi*ifc:B5E^-r- 

^o^/j^<^^ a -r&*>-^ ji^mot^^mx* 
«Kix/<rffi«fc tr i iutmo ^xtyti^^ms. m 

^^j^«ffl^fg^aiox^r»«w>f xj: 
v^ii. ^w^rx^nifi&x^r^Sriiii-cfijo 

[0040] mtlX. M5CO (b ) (D&olfZ^ 7tA)V 

r >r ;p 2 co^^tmmzwm^rmm^im t & 
^r^fi^^ffc^fjffl^^-f xj: a: 

-g> 0 »**W»rfg5Sr^-fX3&«l 2 0MBT-I, 

•9 . WmX-*Sffi%y-4 X^' 10 0 MBtftfLtf, 1 0 0 
M B ftX-ffimx^Yffi®* 1 0T'#J 0 S . 

[0041] -r^^^, filffijx^r^J^Sk^^^T 

l[lI^^fJO^TI>^i:^raiK'^^^\ it. MBtfO 
^>fXJ:0/hSvv*&^{i. ffiB»x^r««<?>i®^ 

[0042] -eti*^f^*c^j^T *im%m&&z ^zm 

i&Zti&b. Mttf. M5co (b) X7TJ)V2i>mm 

zti. ®mx ^m^nmx^rmmz2 o m mz 

hZbtfTZZ. 

[0043] t^. m&<Dx^Tmmmttiz£ 
%n®x^Tm.m<7>tim<QXiMzA u ^ r^aan-cft*) 

[oo44] -jr. ttrnx^rmmmmmfrvj x 
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iHt. H7«(a), (b)^)i^;, flJffl^Tt^^ 

/n±*coxmmmmt,z x ot, 1 2 0 m b at 3 0 

MB, 20MB, 50MB, . . %p¥co£ z> IZ^k^M 

x$m-i-&~t&xzz>» 

[0045] tt, M^mm^m^^ xmz^-fv 
-mztcx^titf. m^^-?<r>tm\m.&xt>mw) 
^rmmizmmm^m^ coyj xttch* ^<r>h% 
mmm^n^^ xtx\ «®pm xcomm^x 
nm^rmk^wm-h « mz?-?mm&zx* « 
^xm^n^^rmmmu^tiht. w^mrn^ 
^^-^xtxnv^imx^t. u^'ot, M^mm 
^ffite*r4 xftiz^r-fmmztix^^xh. 

xzmmx^Tmmt lx- mm. j 0 %x % * 

wczhcox. /h^v^-r xconKivimi^zx^yy^ 

[0046] <m2Hj&«Fi0 *»^21M1 

MttxMm^Tmmztmtx . im*im&mt&- 
$m*rjxcr>mnft£ ^a^^m. twxmftco 
2^1 Ki^^m^znfrmm^Tmmz^mvj x 
xm&LXok-t &i>(nx*jbh„ mmx^rmmith^ 
& ttbmzLZtix ^zmttimmttJ x&x*fomT 

9 mmz ttx v tfu* . «»^7 f — ^coe^bes* 

«ij;*^r«ttfc LT&^tfc&^M Xi:& 0 . mzf 

-?mm%t^%x^m%n&)^TmffimBz 
tit t . m^mm^m*^ xtx-m/nrnx* & . 

[0 04 7] tfiRlf. ( a ) (c) coXd 

(z, —m<n^xe>mimirti s 3 2MBkm#>titf. ^ 

ftteriz, 2 9MB Sr«KjX^r^(3^5If £ . 

[0048] mmm%mm*mtottco2fe£ 0 

«*t*. (a) „ (b) tfDidfc. 

>fXcOtft9D^3 2MBt**ltf, ^ri:tl3 2M 

1MB x v * & mrew&x^T ^ 
&iuf „ 6 1 m b £ 1 mxm&j^rmmt lxu. 
wmm^mitfe iMBxfo&m. t-r. 3 

2 M B *®M. LX frt> 2 9 M B £i£3I-f & «I t i>T% h 
L> 6 1MB £l0^j£5Iir-£<r i:^T'#^o 
[0 04 9] Lfc#->T\ ^miMfimitlRl«^. 



[0050] (m3mmmm) *$tmcom3mmm 
xcDmMftx&mmiznmnzMixm 0 ^ t -5 . to 
[0051] -r&*>^ ^xv^^ti^b*^^-- 

>r x^m^is^ l x v ^ ^ ct)t\ mm^rmmcowi 0 ^ 

[0052] l^^^t. mmx^rmmzmtzizgiK) 
mx&tMm. ^<H±x^r$i^«M 
-5t^t, ^Oihimitn^x^t^^z 
PWiZx&zttfmt t^. i^iji. ±x^r^^ 

[0053] *mmm$. wm^rmm^mz^wi 
^x^tizimmmmz^^m^mm^^Lb t 

XM*-&lMtm*b&~ttfX£& v IMCD 
fl^t. #Rtf. 4M, 8M, 17M, 32M, 1M, 1 

om. . . ^t'T-aKjx^rm^^^^S'JO^T^o 

[0054]-^, m^HJW®T^/J^SP^#fi^2 
MbWht>tlfc$>. 2M«ft, 0>Ji.fcf, 4M, 8M, 
20M, 32M, 2M, 28M, . . . ftZTUffiA'*- 

Tm&zmfzizmn^xfz vmnumtz zt&x** 

tttxmmx^Tmmzmmx (ztzimm lx. m 
%zm&tfflw i ■ 5 msh tzm^z . $ h izmwi* 

^Tffim* $ & fcjfiSt*^, 1 M SrlRj 0 ^T^fltC 
0. 5MSr$^^J0^T-g.^^* s T#, l. 5 

M^ 1 ^T^> r iT'^ * . 

[0055] 

rmmmximizxtitf. w»^r««3Wfi55rr* 

co^ * — y x ^ s z t tfz % h • 
[m^mm^ra] 

[01] HKW^f ^^il^tK'^ 
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[02] -»PDLxyb>Ji:SDLxyh»J^ 
[033 HRW'Sr ^ U v rjSft&S; fc U -T3^#^ 

[06 3 W&^mW*«ST*l*. fiJffl^^ 



[07] «fl&X^T««£$mSII^ flJffl«Tfg^ 

[083 asipgi»«»x^r mwo-£ x 
[093 arni»TOx^riw»^ W>f X<9 

*ftOD^2«J: 9'N*V*£. 1 



[013 



[023 



DMA1 



DMA2 



DMA3 



DMA4 



■ faatbt 


...1Kb 


bo 


X> MJ 


Men 





FRM 










MM 
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